Because of the paucity of specimens and their unique morphology, evolutionary relationships between the long-tailed rattlesnakes and other groups have been difficult to establish. Histori cally, the relationships of long-tailed rattlesnakes have been considered "uncertain" or incertae sedis (Gloyd 1940, Meik and Pires-da-Silva 2009) , tentatively associated with C. polystictus (Brattstrom 1964) , or assigned to the C. trise riatus Group (Klauber 1972) . The snakes share a number of morphological similarities-most notably a long, slender tail; a tiny rattle; a rostral scale that is wider than long; and a relatively high number of ventrals compared to other small, montane rattlesnakes. These resemblances led Campbell and Flores-Villela (2008) to conclude that the three species form a clade. However, Meik and Pires-da-Silva (2009) argued that a long tail might be a primitive character state in rattlesnakes thereby casting doubt on the monophyly of long-tailed rattlesnakes. Unfortunately, no molecular analyses have been undertaken to investigate their relationships.
Hemipenial characters are particularly useful in evolutionary studies because they are closely associated with species differentiation and reproductive behaviors (e.g., King et al. 2009 , Jadin et al. 2010 . Several hemipenial features within the rattlesnakes are known exclusively from the Mexican Lancehead Rattlesnake, Crotalus polys tictus, and C. stejnegeri. These include possession of: more than 100 spines on each lobe; small and numerous mesial spines; spines that grade into calyces; and basal spines that extend distally more than one-third the length of the lobe; the latter feature is also shared with C. cerastes Lamar 1989, 2004) . However, C. stejnegeri is unique in that the hemipenial lobes are greatly compressed mediolaterally Lamar 1989, 2004) , an interesting feature that does not occur in other viperids to our knowledge. Although C. stejnegeri was described nearly nine decades ago, some features of its unique hemipenis have not been published. In addition, the recent description of C. ericsmithi addressed only a few of these characters and did not include hemipenial measurements or comparisons to C. stejnegeri (Campbell and FloresVillela 2008) . Because only a single female (BYU 23800-Holotype) was available of C. lannomi (Tanner 1966 , Campbell and Lamar 1989 , 2004 ), a hemipenial analysis was not possible until an adult male was found recently (Reyes-Velasco et al. 2010) . The lack of molecular data and scant morphological evidence supporting the monophyly of the long-tailed rattlesnakes, suggests that a more thorough examination, comparison, and illustration of the hemipenes for these three species would be useful. Herein, we describe and compare the morphologies of the hemipenes of the three longtailed rattlesnakes to ascertain whether the unique features of the copulatory organ of C. stejnegeri are shared with the other two species and whether there are additional hemipenial characters that further distinguish the three taxa.
We examined adult male specimens of Crotalus ericsmithi (UTA R-55372-Holotype), C. lannomi (MZFC 22941) and C. stejnegeri (UTA R-6234) depo sited at the Amphibian and Reptile Diversity Research Center, University of Texas at Arlington (UTA) and the Museo de Zoología, Facultad de Ciencias, Universidad Nacional Autónoma de México (MZFC) (Appendix I). In addition to the specimen examined above, a subadult C. stejnegeri (UTA R-5926) was examined in much less detail but was found to share similar hemipenial characters (e.g., many small spines on lobes, mediolateral compression) as the adult. The left hemipenis of C. stejnegeri was previously prepared by J. A. Campbell; therefore, we removed and prepared the left hemipenes of C. ericsmithi and C. lannomi, following the methods of Myers and Cadle (2003) , Zaher and Prudente (2003) , and Smith and Ferrari-Castro (2008) . Terminology follows Dowling and Savage (1960) and Savage (2002) . Hemipenial measurements were taken using a dissecting scope and optical micrometer.
The hemipenes of Crotalus stejnegeri, C. ericsmithi, and C. lannomi are remarkably similar to each other and dissimilar to those of other rattlesnakes; nonetheless there are distinctions among the three species. First, the presence of mediolateral compression of the lobes (Figure  1 ), a possibly unique feature among viperids which results in a lateral biconic shape, provides additional evidence supporting Campbell and FloresVillela's (2008) assertion that the taxa form a clade. All three hemipenes have lobes of similar length, about 17 mm long, allowing for accurate comparison. In each of these species, the mostly naked base of the hemipenis bifurcates into a naked crotch. The sulcus spermaticus is relatively deep, extends to the tip of the hemipenis, and is closely bordered by spines or calyces at proximal and distal sections of the lobes, respectively. In spite of the similarities in hemipenial ornamentation of the three long-tailed rattlesnakes, many distinctions exist (Appendix II). As mentio ned by Campbell and Flores-Villela (2008) , the transition from spines to calyces is abrupt in C. ericsmithi and more gradual in C. stejnegeri and C. lannomi. Crotalus lannomi has the slimmest hemipenis; it also probably has more spines than any other rattlesnake species known, with more than 220 per lobe. The biconic lateral lobe shape of C. ericsmithi is asymmetrical and S-shaped ( Figure 1A ), whereas the lateral biconic shape of the hemipenes of C. lannomi and C. stejnegeri are more symmetrical and C-shaped ( Figure 1B, C) . The tips of the hemipenial lobes are rounded in C. stejnegeri, tapered in C. ericsmithi, and slightly bulbous and rounded in C. lannomi.
Although it may seem as if the hemipenes of the long-tailed rattlesnakes and C. polystictus are very similar (see above), we examined hemipenes of two specimens of C. polystictus (UTA R-4916 & 5667) and observed several drastic differences. These differing hemipenial features of C. polys tictus include: most of the spines occurring on the base rather than the lobes of the hemipenes; almost the entire lobes covered by calyces; and hemipenes terminating in an awn or soft papilla at the tip, similar to Daboia russellii (RCJ, pers. obs.) or species of Porthidium (Gutberlet 1998 : figure 2 ). Therefore, hemipenial morphology does not suggest a close relationship between C. polystictus and the long-tailed rattlesnakes but provides many supporting characters for the monophyly of the latter.
